Hepatic changes induced by phenethyl isothiocyanate (PEITC) in the liver of rats were determined by quantitative microscopy. Groups of male Fischer-344 rats were fed either a standard, cereal-based diet (Wayne rodent meal) or a purified diet (AIN-76A) containing PEITC at concentrations of 0.75 and 6.0 mmol/kg for 13 wk. Severe hepatic lipidosis was observed in control rats fed the purified diet. Addition of PEITC to the purified diet significantly reduced lipid content in hepatocytes. In contrast, lipid content in the liver of the rats fed the cereal-based diet containing PEITC was greater than in control rats maintained on the same diet. In addition, dose-related reductions in hepatocyte, lipid droplet, peroxisome, and mitochondrial volumes were observed in PEITC-treated rats fed the cereal-based diet. These results indicate that PEITC exerts differential effects on the liver of rats fed either the cereal-based or purified diet.
INTRODUCTION
Phenethyl isothiocyanate (PEITC) occurs naturally as a glucosinolate (gluconasturtiin) in cruciferous and other related plants (21, 22) . Gluconasturtiin yields PEITC upon hydrolysis catalyzed by thioglucosidase, an enzyme present in these plants and in the intestinal flora of animals (15) . Recent studies have demonstrated that PEITC has a marked inhibitory activity toward nitrosamine-induced lung tumorigenesis in rats and mice and esophageal tumorigenesis in rats (13, 14, 20 (1, 6, 14, 17) . An earlier report (1) from this laboratory details the toxicological evaluation of PEITC in Fischer-344 (F-344) rats after single treatment by gavage and continuous treatment in the diet for 13 wk. The results of the dietary subchronic study sug- gested that the liver may be a target organ for PEITC effects. Any potential toxic effects of PEITC were difficult to assess because the AIN-76A purified diet, used extensively in carcinogenesis and chemoprevention research, caused a marked hepatic lipidosis, predominantly in the periportal region of the liver.
The addition of PEITC to the purified diet resulted in a reduction of lipids in the periportal region and a mild to moderate increase of lipid deposition in hepatocytes around the central vein. Morphometric analysis of rat liver from this 13-wk study further demonstrated the attenuated fatty change associated with the presence of PEITC in the purified diet (6) .
Based on these results, a morphometric study was conducted to evaluate ultrastructural changes in the liver of rats administered PEITC in the Wayne cereal-based diet or in the AIN-76A purified diet. A random panlobular morphometric sampling scheme was applied to standardize for the differential lobular response previously observed and to optimize the chance of detecting significant compound-related effects. (23) and adapted for our laboratory computer (7) . Differences between groups were determined using one-way analysis of variance (ANO-VA) at a significance level of 5%.
RESULTS

Hepatocyte Morphology
Low-magnification electron micrographs of rat liver from each group are shown in Fig. 1 . Hepatocytes from rats fed the control cereal-based Wayne diet alone or with either 0.7 5 or 6.0 mmol/kg PEITC are shown in Fig. 1 A-C, respectively. Hepatocytes from the PEITC treatment groups had a higher lipid droplet content than the control diet group (Fig. 1 A) . Liver of animals from the 0.75-mmol/kg PEITC group had more lipid droplets than the 6.0-mmol/ kg PEITC group. Hepatocytes from rats fed the control purified AIN (Fig. 1 D) . Hepatocytes from rats fed the purified AIN-76A diet with 6.0 mmol/kg PEITC (Fig. IF) showed a further reduction of lipid droplets compared to the 0.75-mmol/kg PEITC dose level or the AIN-76A control groups. A summary of the hepatic cellular and subcellular morphologic changes is provided in Table I (Fig. 2A) . Addition of PEITC to the AIN-76A diet did not induce significant changes in the cell or nuclear volume ( Fig. 2A) (Fig. 2B) Fig. 2C (Fig. 2D) (Fig. 2D) . The peroxisome volume fraction was not changed by the addition of PEITC to the diet. In the AIN-76A-fed rats, the 0.75-mmol/kg PEITC treatment produced a significant decrease in mean peroxisome volume fraction per cell to 1.11 % compared to 1.47% in the control group (Fig. 2D) . The mean peroxisome volume percent fractions per cell of the Wayne and AIN-76A control groups were not statistically different.
Mitochondria Morphometric Parameters
The mitochondria morphometric parameters are shown in Fig. 2E and F (Fig 2E) .
Among the AIN-76A-fed rats, the mean number of mitochondria per hepatocyte was increased in both PEITC treatment groups; however, only the 0.75-mmol/kg PEITC group showed a significant increase, that is, 3,109 compared to 2,602 in the control group (Fig. 2E) (Fig. 2F) . The mitochondria volume fractions were 15.0, 14.7, and 13.3% for the control and the 0.75-and 6.0-mmol/kg PEITC dose groups, respectively. In the AIN-76A groups, only the high PEITC dose group showed a significant decrease in the mean mitochondria volume fraction, 13 .0% compared to 16 .4% observed in the control group (Fig. 2F) (2, 9, 11, 18 (4, 16) . In choline deficiency, phospholipid metabolism is impaired, resulting in reduced secretion of lipids into the plasma (16) . In the current study, it appears that after hepatic lipids are accumulating (Fig. 2B) 
